Cholestan-3 beta,5 alpha,6 beta-triol decreases barrier function of cultured endothelial cell monolayers.
Cholesterol oxidation products (oxysterols) found in foods may be atherogenic, possibly by altering the barrier function of the vascular endothelium. To investigate this hypothesis, endothelial cells were cultured on micropore filters and the effect of cholesterol and the oxysterol cholestan-3 beta,5 alpha,6 beta-triol (Triol) on albumin transfer across cultured vascular endothelial monolayers (ECM) was studied. Exposure to Triol significantly increased albumin transfer across ECM. The effect of Triol on endothelial cell barrier function was time and concentration dependent, with maximum albumin transfer being reached at 20 microM Triol and after a 24-h exposure. Pure cholesterol, on the other hand, did not affect albumin transfer at concentrations as high as 130 microM. Although an increase in albumin transfer across ECM was observed after a 2-h incubation with Triol-enriched media, a 24-h incubation period was necessary to cause a significant release of cellular lactate dehydrogenase (LDH) into the culture media. Morphological perturbations of the cell monolayers were observed at approx. 14-18 h after cell exposure to Triol-enriched media. Enrichment with cholesterol or vitamin E did not prevent the Triol-induced increase in albumin transfer across ECM. These results suggest that exposure to oxidized cholesterol, but not cholesterol, itself, reduces the ability of the endothelium to act as a selectively permeable barrier to plasma components, and that these events may not be prevented by cholesterol or vitamin E.